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Method and Device for Drying and Keeping Dry ^specially Cold- 
Rolled Strip in the Delivery Are a of Cold^Colling and Strip- 
Rolling Plants / 



The invention relates to a method and a device for drying and 
keeping dry especially roll^u strip (cold-rolled strip) up to 
approximately 10 mm thickrf^ss, preferably smaller than 0.2 mm 
thickness, in the deliv^y area of cold rolling and strip-rolling 
plants, wherein, f or separating the "damp area" of the rolling mill 
=p relative to the fmrxher delivery area, "dry area", downstream of 
the last roll s^and, a partition is arranged whose upper part 
extends above /z he strip up to the stand platform and whose lower 
^ part below Ime strip extends down to the base plate. 
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Ul In the delivery area of rolling mills the required quality of the 

1-5. 

%l product "cold-rolled strip", in addition to good flatness and 

optimal thickness tolerance, includes also dryness and cleanness of 
the strip surface because otherwise surface errors, for example, 
stains, are unavoidable during further processing of the strip. 

In order to obtain a dry strip surface and to shield it relative to 
the damp area of the rolling mill and to protect it in this way 
from becoming wet again, for example, by undesirable condensation 
of the vapors which are emitted by the rolling stand, different 
devices and measures are known, such as, for example, partitions, 
removal by vacuum, removal by blowing as well as combinations 
thereof . 
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Accordingly, in DE 2 8 44 434 Al it is suggested to remove by vacuum 
liquid residue from sheet metal and strips continuously transported 
through particularly rolling mills and strip treatment plants in a 
defined area transverse across the sheet metal surface by means of 
vacuum generated with suction tubes, that is, by means of the 
vacuum flows produced thereby. The suction tubes provided with a 
longitudinal slot have attached laterally thereto sealing lips of 
rubber, plastic, or brushes which laterally seal the suction area 
relative to the strip. 

From DE 44 22 422 Al a device for a contactless sealing of a gap 
between a partition and a working roll in the delivery area of a 
roll stand is known. The end of the partition is positioned 
contactless with a minimal gap- shaped spacing substantially 
tangentially at the surface of the working roll. The gap which is 
formed in this way between the partition and the working roll is 
sealed by an energy-rich flow (in the form of compressed air) 
exiting from a gap nozzle arranged in the end area of the 
partition. The underpressure, which is produced in this way by the 
flow as a result of the cutting edge-like tapered configuration of 
the end portion and its arrangement relative to the working roll, 
has the effect that additionally larger amounts of air are taken 
through the gap and flow in the direction toward the damp area of 
the working roll. This provides a defined flow between partition 
and the rolling stock, and the wet air with droplets and other 
particles is removed by suction within the flow area. 

A further type of partition for keeping dry cold-rolled strip in 
the delivery area of a roll stand by deflecting means for 
deflecting liquid rolling medium and/or for removing sprayed or 



splashed liquid adhering to surfaces of the strip is described in 
DE 195 35 168 Al . The partition, comprised of a fixedly installed 
part and a movable part arranged at the strip side (for making 
possible a problem- free exchange of the rolls) , extends above the 
strip delivery area up to the stand platform and below the strip 
delivery area down to the base plate. On the movable part of the 
partition the following device parts are arranged: 

- a roll barrel blowing device for removing squeezed- off rolling 
medium from the finish-rolled strip; 

- a roll barrel gap seal for sealing the roll space located above 
the strip relative to the strip; 

- a strip edge blowing device for generating an air flow at a right 
angle to the strip in the roll gap at the delivery side above the 
running strip by which the entrained rolling oil is deflected away 
from the strip laterally of the strip edge; 

- a vapor suction device configured to generate a parallel air flow 
counter to the strip running direction above and below the strip. 

Based on this known prior art, wherpin in many cases the strip is 
subjected to a vacuum action or an>air flow is directed against the 
working roll, the object of the invention is to configure a simple 
method and a device, based on^chis method and comprised of simple 
components which are suitable f or rolling mills, for a contactless 
sealing of a gap between partition and a strip at the delivery 
area of cold-rolling andr strip rolling devices such that, with an 
acceptable energy expenditure and a minimal noise development, a 
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dry strip surface as well as a compL&feer^eparation of the damp-wet 
roll area from the fijaieh^rolled strip are achieved by developing 
the known^jdevi^es further . 

The object is solved according to theJjav€ntion in regard to a 
method of the kind mentioned in^fctt^preamble of claim 1 with the 
characterizing f eatures^o€^claim 1 and in regard to the device with 
the characteri^irn^features of claim 3 . 

By means of the measure of the invention of sealing the gap between 
the partition and the strip above and below the strip by an air 
cushion-like compressed gas buffer, wherein the compressed gas 
above and below the strip is removed additionally in the form of a 
split flow parallel to the strip surface in the direction toward 
the rolling mill and in the opposite direction, even at high strip 
speeds of more than 1,000 m per minute, independent of the strip 
width, a penetration of rolling oil or emulsion is prevented 
successfully and a contactless strip drying is achieved. 

By means of the generated split flow extending parallel to the 
strip surface, it is furthermore safely prevented that rolling oil 
or emulsion can penetrate laterally past the strip. Also, liquid 
that is running downwardly on the upper partition is returned in a 
directed manner to the rolling mill by this split flow. 

The pressure with which the gas is guided at a right angle from 
above and below against the strip surface is approximately 1 to 10 
bar, preferably approximately 5 bar, which ensures that the 
generation of an air cushion-like compressed gas buffer required 
for an optimal sealing action is realized and that the subsequent 



split flow is energy- rich enough in order to prevent penetration of 
moisture. In order to make this possible with an energy amount and 
noise development as minimal as possible, the gap between the 
partition and the strip is, if possible, adjusted to 0.1 to 1 mm, 
preferably to 0.2 mm, the strip thickness being added to this, in 
order to achieve the desired effect for a predetermined gas 
pressure with gas quantities as minimal as possible. 

A device for performing this method is comprised of a partition 
arranged above and below the strip whose stationarily installed 
parts are positioned above the strip so as to extend up to the 
stand platform and below the strip down to the base plate. In the 
direction facing the strip, these fixedly installed partition 
components are extended by movable (slidable) partition components 
so far that between these movable partition components and the 
strip surface a narrow gap is adjusted. This gap can be adjusted 
by moving the movable partition components against a stationary or 
adjustable stop to realize a predetermined gap width, or it is 
adjusted automatically as a result of the compressed gas buffer. 
According to a preferred embodiment of the invention, the gap is, 
independent of the strip thickness, 0.1 to 1 mm, preferably 0.2 mm. 

The end of the movable partition facing the strip is formed by a 
blast nozzle bar, respectively, in which bores (blast nozzles) are 
arranged through which a gas is guided under pressure against the 
strip surface. According to another advantageous embodiment of the 
invention, approximately 250 blast nozzles, per meter of bar 
length, with a diameter of approximately 1 mm are arranged in the 
blast nozzle bar. Advantageously, the blast nozzles are arranged 
successively transverse across the entire strip width centrally 



within the blast nozzle bar. However, it is also possible to 
provide, instead of the blast nozzle bores, a continuous slot 
nozzle in the blast nozzle bar having a slot width of, for example, 
1 mm. 

As a result of the size of the blast nozzle bar - its length 
corresponds at least to the strip width and its width is 
approximately 10 to 500 mm, preferably approximately 60 mm - as 
well as of the blast nozzle bar surface formed parallel to the 
strip surface at the side facing the strip, the compressed gas 
which centrally exits (relative to the width of the blast nozzle 
bar) from the blast nozzles is able to build up the required air 
cushion-like compressed gas buffer for a reliable sealing action. 
Moreover, as a result of the wide configuration of the blast nozzle 
bar surface at the side facing the strip, whose width projects 
considerably past the area of the blast nozzle openings and which 
extends parallel to the strip surface, it is achieved that the gap 
to be sealed is wide enough in the direction of the strip length in 
order to maintain, by means of the compressed gas, a reliably 
acting split flow parallel to the strip surface in the direction 
toward the rolling mill and in the opposite direction. 

Further advantages, details, and features of the inventj^if* will be 
explained in the following with the aid ot^an embodiment 
illustrated in the drawing figures . 

It is shown in: 

Fig. 1 a side view of^aTaetail of the partition and gap sealing 
at the d^3Tivery area . of a roll stand (partially in 
sect^Lefi) , 
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Fig. 2 




^tail of the blast nozzle bar 



In Fig. 1, the delivery area of a roll stand (the roll stand has 
not been illustrated; it is positioned to the right of Fig. 1) with 
a strip 10 being transported in the direction of arrow 11 is 
schematically illustrated . 

Above and below the strip 10 a stationarily installed partition 12, 
13 is provided whose upper part 12 extends up to the stand platform 
(not illustrated) and whose lower part 13, for the purpose of 
return of separated liquid, is positioned at a slant downwardly in 
the direction of the roll stand. The partition 12, 13 opens at the 
strip into a frame 14, 15 which is also stationarily arranged or is 
moveably configured and arranged in a movable blast nozzle support 
16, 16' , 17, 17' . The end of the partition 12, 13 facing the strip 
provided with the blast nozzle support 16, 16', 17, 17' is formed 
by blast nozzle bars 18, 19 with centrally arranged blast nozzles 
23 in the form of bores which are fastened at the side facing the 
strip on the blast nozzle supports 16' , 17' and which, by means of 
the movable arrangement of the frames 14, 15 and the movable 
arrangement of the blast nozzle supports 16, 16', 17, 17', can be 
moved into a position very close to the strip 10. An adjustable or 
fixedly installed stop 20 ensures that a certain gap width between 
the blast nozzle bars 18, 19 and the surface of the strip 10 is 
adjustable in this connection or is adjusted automatically as a 
result of the compressed gas buffer, wherein, as a result of the 
possibility of the movability of the blast nozzle bars, this gap 
can thus be adjusted also to different strip thicknesses. Together 
with the components of the blast nozzle supports 16, 16' , 17, 17', 



the blast nozzle bars 18, 19 form chambers 24, 25, 26, 27, i.e., 
inner chambers 24, 25 and outer chambers 26, 27 which are in 
communication with one another via the chamber openings 28, 29. 
The inner chambers 24, 25 can be filled with the compressed gas via 
inlet openings 21, 22, and the gas then flows via the chamber 
openings 28, 29 into the outer chambers 26, 27, and from there it 
is guided via the blast nozzles 23 perpendicularly onto the surface 
of the strip 10. As a result of the configuration of the chambers 
above or below the blast nozzle bar, a reservoir as well as a 
homogenization for the compressed gas is advantageously provided. 

Fig. 2 illustrates the resulting flow directions of the compressed 
gas, beginning only at the outer chambers 26, 27, in a schematic 
detail illustration. Even though the components of Fig. 2 are 
illustrated very schematically and differ in their shape from the 
components of Fig. 1 # the same reference numerals are used for the 
same components in order to provide a better understanding. 

The device according to the invention functions as follows: 
compressed gas 33 flows from the inner chambers 24, 25 (the 
chambers are not illustrated in Fig. 2) through the chamber 
openings 28, 29 into the outer chamber 26, 27 and from there 
through the blast nozzles 23 perpendicularly onto the surface of 
the strip 10 and forms here a compressed gas buffer in the gap 30 
above and below the strip 10. In the gap 30 the compressed gas 33 
is divided and flows in a split flow 32 to the damp area 35 of the 
roll stand (in Fig. 2 to the right) and in the opposite direction 
as a split flow 31 to the dry area 34 of the finish-rolled strip 
(in Fig. 2 to the left) . Accordingly, since the blast nozzle bars 
18, 19 are formed with a wide blast nozzle bar surface area facing 
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the strip and extending parallel to the strip surface, a long gap 
results corresponding to the width of the blast nozzle bars so that 
here the desired split flow 31 , 32 can be generated also. 

For a better understanding, Fig. 2 schematically shows the 
partition 12, 13 in order to indicate that by cooperation of the 
partition with the compressed gas buffer and the split flow 31, 32 
a separation of the dry area 34 with the finish-rolled strip from 
the damp area 35 of the roll stand is achieved. 

The embodiment illustrated in the drawing figures is only one 
possible application of the invention. It is, for example, 
possible to configure the blast nozzle bars, the number and 
arrangement of the blast nozzles as well as the configuration of 
the blast nozzle supports differently from the illustrated 
embodiment as long as in this case the basic principle of the 
invention, the configuration of an air cushion-like compressed gas 
buffer with a split flow at both surfaces areas of the strip, is 
maintained. Moreover, the compressed gas chambers formed above and 
below the blast nozzle bar are not necessarily required in order to 
realize the subject matter of the invention. Moreover, the method 
according to the invention as well as the device are also suitable 
and applicable for drying and keeping dry any desired profile 
sections. The corresponding constructive adaptation is within the 
skill of the artisan. 



